24                                   LECTURE  III.
of the surface-elements belonging to the points ; in other words, we must take the elements touching the curve. Finally, the plane itself represents of course a "singular solution."
Now, the very high interest and importance of this simple illustration lies in the fact that by a contact-transformation every partial differential equation of the first order can be changed into this particular form #=o. Hence the whole disposition of the solutions outlined above holds quite generally.
A new and deeper insight is thus gained through Lie's theory into the meaning of problems that have long been regarded as classical, while at the same time a full array of new problems is brought to light and finds here its answer.
It can here only be briefly mentioned that Lie has done much in applying similar principles to the theory of partial differential equations of the second order.
At the present time Lie is best known through his theory of continuous groups of transformations, and at first glance it might appear as if there were but little connection between this theory and the geometrical considerations that engaged our attention in the last two lectures. I think it therefore desirable to point out here this connection. // has been the final aim of Lie from the beginning to make progress in the theory of differential equations ; and as subsidiary to this end may be regarded both the geometrical developments considered in these lectures and the theory of continuous groups.
For further particulars concerning the subjects of the present as well as the two preceding lectures, I may refer to my (lithographed) lectures on Hbhere Geometrie9 delivered at Gottingen, in 1892-93. The theory of surface-elements is also fully developed in the second volume of the Theorie der Transformations-gruppent by Lie and Engel (Leipzig, Teubner, 1890). To derive from this the " general solution," we must take all possible singly infinite sets of points in the plane, i.e. any curve whatever, and form the envelopethe first order. From our new point of view, this the assumes a much higher degree of perspicuity, and the "fc meaning of the terms "solution," "general solution," "c< plete solution," "singular solution," introduced by Lagraj and Monge, is brought out with much greater clearness.
